I
n recent years, the use of software for the calculation of statistical tests has become widespread. For many nonparametric tests, a number of statistical programs calculate significance levels based on algorithms appropriate for large samples only ('asymptotic testing'). In behavioural sciences, however, small samples are common. In nonparametric tests, this requires the use of the 'exact' variant of the respective statistical test. Using the asymptotic variant of a nonparametric test with small sample sizes usually yields an incorrect P value, and consequently, this may lead to a false acceptance or rejection of the null hypothesis. With the frequent application of statistical packages, the inappropriate use of the asymptotic variant has unfortunately become quite common. We examined the results of nonparametric tests with small sample sizes published in a recent issue of Animal Behaviour and found that in more than half of the articles concerned, the asymptotic variant had apparently been inappropriately used and incorrect P values had been presented. Before describing this analysis of papers published in Animal Behaviour, we provide a short overview of the differences between asymptotic and exact testing and discuss the consequences of the inappropriate use of asymptotic tests.
Exact and Asymptotic Test Procedures
Almost any statistical test is based on the same idea: in a first step, a specific figure, the so-called test statistic is calculated, for example, 2 , U, or W in the MannWhitney U test, or T + in the Wilcoxon signed-ranks test for matched pairs. In a second step, the calculated test statistic is compared with a critical value. If the value of the test statistic is smaller or larger than the critical value (depending on the test applied), the null hypothesis can be rejected. The critical values are usually determined by cutting off the most extreme 5% of the theoretical frequency distribution of the test statistic ( Fig. 1 ; Siegel & Castellan 1988) .
There are two ways of estimating the theoretical frequency distribution of a test statistic for many nonparametric tests: one for small and one for large samples. When the sample size is small, the exact probability of obtaining the calculated value of the test statistic or any less likely value has to be determined. The sum of these probabilities is the exact P value of the test statistic. This procedure to determine the exact probability of a specific value of a test statistic (and the less likely ones) is more or less complicated, but has fortunately been worked out for the common nonparametric tests. The results are Correspondence: R. Mundry, Institut für Verhaltensbiologie, Freie Universität Berlin, Haderslebener Str. 9, 12163 Berlin, Germany (email: rmundry@biologie.fu-berlin.de) . 
